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ABSTRACT
Background Providing infants with the ‘best possible
start in life’ is a priority for the Scottish Government. This is
reﬂected in policy and health promotion strategies to
increase breast feeding, which gives the best source of
nutrients for healthy infant growth and development.
However, the rate of breast feeding in Scotland remains
one of the lowest in Europe. Information is needed to
provide a better understanding of infant feeding and its
impact on child health. This paper describes the
development of a unique population-wide resource created
to explore infant feeding and child health in Scotland.
Methods Descriptive and multivariate analyses of linked
routine/administrative maternal and infant health records
for 731 595 infants born in Scotland between 1997 and
2009.
Results A linked dataset was created containing a wide
range of background, parental, maternal, birth and health
service characteristics for a representative sample of infants
born in Scotland over the study period. There was high
coverage and completeness of infant feeding and other
demographic, maternal and infant records. The results
conﬁrmed the importance of an enabling environment—
cultural, family, health service and other maternal and
infant health-related factors—in increasing the likelihood
to breast feed.
Conclusions Using the linked dataset, it was possible to
investigate the determinants of breast feeding for a
representative sample of Scottish infants born between
1997 and 2009. The linked dataset is an important
resource that has potential uses in research, policy design
and targeting intervention programmes.
INTRODUCTION
The importance of linked administrative datasets in
epidemiological research is gaining increasing prom-
inence.1 2 Linked datasets are a cost effective resource
for designing population-wide interventions, moni-
toring population health, evaluating health outcomes
and identifying best clinical practice. Such data
provide intelligence that could inﬂuence a wide range
of policy issues including infant nutrition.
Infant feeding policies that are informed by rele-
vant contextual data spanning demographic, psy-
chosocial, healthcare, community and public policy
attributes can potentially provide a foundation for
developing effective intervention programmes.3 4
This is particularly pertinent to the Scottish
Government’s early years agenda, which aims to
provide ‘every child with the best possible start in
life’ by delivering integrated services for early
intervention that secure positive health outcomes
and address health inequalities.5 6
Breastfeeding rates in Scotland remain among
the lowest in Europe and have been relatively
unchanged since 1990.7–9 About half of the infants
born annually are exclusively breast fed at birth and
a quarter continue to breast feed exclusively up to
their 6–8-week review.10
Different sources of breastfeeding data in Scotland
currently provide some of the picture for the whole
population, for example, the Guthrie test data9 11 and
the Child Health Systems Programme–Pre School—
CHSP-PS,10 or all of the picture for some of the
population, for example, the Millennium Cohort
Study,12 the 5 yearly Infant Feeding Survey13 and the
Growing Up in Scotland—GUS study.14
Although there is extensive evidence of the pro-
tective effects of breast feeding,15 16 there remains
a paucity of information on the patterns of breast
feeding in Scotland,3 12 17 in particular how family
background and health service-related factors inﬂu-
ence the likelihood to breast feed.
This paper summarises a linkage study set up
to investigate factors that inﬂuence the likelihood
and patterns of infant feeding in Scotland using
population-level administrative data.
METHOD
Development of the linked dataset
Method/design
The creation of the linked dataset was proposed as
part of a research project jointly funded by the
Scottish Collaboration for Public Health Research
and Policy and the Glasgow Centre for Population
Health (GCPH). The project linkage was set up
under the guidance of GCPH and a project advisory
group. Information Services Division (ISD) Scotland
created the linked dataset, which comprised anon-
ymised extracts of birth records linked to maternal,
infant and child health records (see box 1) for all
infants born in Scotland over a 13- year period,
1997–2009. Approval for the project design and con-
ﬁdentiality of patient data was obtained from the
Privacy Advisory Committee of NHS National
Services Scotland—a body set up to ensure appropri-
ate use of patient identiﬁable information.18 Further
ethical approval was not required.
Linkage process
All births registered in Scotland between 1997 and
2009 were linked to the CHSP-PS records using
probability matching techniques applied to personal
identiﬁers within each dataset such as surname
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(transformed to Soundex code), ﬁrst initial, date of birth, sex
and postcode of residence.19 Using this approach, pairs of
records are compared and a ‘score’ or ‘weight’ given to the
paired identiﬁers reﬂecting the likelihood of a true match.
Weights from individual identiﬁer comparisons were added to
provide a cumulative weighted score and a threshold set to
accept or reject linkage pairs based on the weighted scores.20
There were two main stages to the linkage process. A prob-
ability matching process allowed the Community Health Index
(CHI) number —a unique patient identiﬁer used on Scottish
health records—to be allocated to birth registration records held
within ISD’s Maternity and Neonatal Linked Database
(MNLD). Following this, each child health record was probabil-
ity matched against records within the MNLD. The addition of
the CHI number from the ﬁrst linkage improved the matching
process. The linked dataset released for analysis was anonymised
and contained one record per child with variables coming from
several different sources, namely, the birth and death registration
records, maternal and child health records (ﬁgure 1). Markers
for infants who migrated (based on CHI database) were also
included in the dataset.
Additional derived information
Geographical information, including output area, data zone,
council area, intermediate zone and area characteristics based on
the Scottish Index for Multiple Deprivation (SIMD—2006
version), were derived from the postcode on the birth
registration address and added to the dataset. The dataset also
included a marker for siblings of the same mother.
In addition, the ethnic and religious backgrounds of the
parents were derived from the mother’s forename and maiden
name and the father’s forename and surname using Onomap
software. Onomap is a package designed by the University of
London to classify names into groups of cultural, ethnic and lin-
guistic origin21 and has been validated in Scotland.22 This was
included to provide additional information on ‘latent’ cultural
factors that may inﬂuence infant feeding patterns. For example,
cultural afﬁliations of second or third generation immigrants
could be derived using the mother’s country of origin.
Analysis
Using the linked dataset, descriptive and multivariate (logistic
regression) analyses were conducted to show demographic
trends, describe patterns of infant feeding and explore the inde-
pendent associations between a wide range of predictive vari-
ables (ie, parental, maternal, infant health and delivery
characteristics) and infant feeding outcomes (SPSS V.17). Infant
deaths, non-Scottish residents and invalid review records were
excluded from the analysis.
RESULTS
Description of the linked dataset
The dataset consisted of 731 595 records of infants born
between 1997 and 2009, 613 900 of whom had corresponding
child health surveillance (CHSP-PS) records, 84% of the birth
cohort. The coverage of CHSP-PS increased progressively over
the study period with the phased roll out of the system within
Scotland. Child records that linked to more than one infant in
the cohort (ie, ‘bad links’) were minimal and were estimated to
make up less than 1% of the population (0.3%). A total of
722 180 of the births were registered in Scotland; an additional
9415 (1%) had child health surveillance records but no informa-
tion collected by the national birth registry. The latter may refer
to infants born outside Scotland (hence not recorded in vital
events) or errors in the linkage and/or recording systems; in the
analyses, these records were excluded.
The linked dataset contained a wide range of variables asso-
ciated with infant feeding. Birth registration records provided
the most comprehensive recording and coverage of demographic
variables and details not available in other recording schemes,
for example, information on mother’s (and father’s) country of
birth, socioeconomic status and marital status. The child health
surveillance scheme was the main source of breastfeeding infor-
mation with over 90% of the records having complete and valid
infant feeding ﬁelds. Data were collected for infant feeding at
10 days after birth and the 6–8 week review; feeding was
deﬁned as the ‘predominant mode of infant feeding in the previ-
ous 24 h’, that is, exclusive breast feeding, bottle (or formula)
feeding and mixed ‘breast and bottle/formula’ feeding. From
2001, data were also collated on feeding at birth and hospital
discharge. Unlike the birth registration and CHSP-PS schemes,
completeness of the Scottish Morbidity records was dependent
on the type of data ﬁeld, that is, mandatory or optional.
Variables such as the ‘mode of delivery’, a mandatory ﬁeld, had
a higher rate of completion than ‘ethnicity’, an optional ﬁeld,
which was poorly recorded.
Description of cohort, maternal characteristics and birth
delivery details
Overall, the 1997—2009 cohort was made up of 3% multiple
births, 51% male and 48% female. About a third of the infants
Box 1 Components of the linked dataset
▸ National Records of Scotland Birth Records: comprising all
births in Scotland, which are registered by law within
21 days. The registration includes information on the country
of birth of the mother and father, occupation, socioeconomic
status, marital status, maternal parity, an indicator of
multiple births, infant sex, live or stillbirth.
▸ The Maternity and Neonatal Linked Database: a permanently
linked scheme developed by ISD, containing maternal
obstetric discharge records (SMR02), neonatal discharge
records (SMR11), Scottish birth records (SBR—replaced
SMR11 in 2003), and vital events of births and deaths held
by the National Records of Scotland (formerly the General
Register Ofﬁce for Scotland) since 1975.
▸ The Child Health Systems Programme Pre-School data:
introduced in 1991 and collates information on child health
from birth until shortly after school entry. Information on
breast feeding is collected in two parts of the core
programme (at the ﬁrst visit—after discharge following child
birth and 6–8-week review) via a recall interview with the
mother/primary carer by a health visitor or public health
nurse. The information collected includes parental
background (eg, maternal age, father/partner’s age),
measures of growth/development and health behaviour
(height, weight, maternal smoking status, exposure to passive
smoking, type of infant feeding at birth, hospital discharge,
ﬁrst visit and the 6–8 week review) (details on ISD website—
http://www.isdscotland.org/Health-Topics/Child-Health/Child-
Health-Programme/Child-Health-Systems-Programme-
Pre-School.asp).
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(31%) were sibling pairs (infants of the same mother within the
same cohort). Over the study period, births to mothers born
outside the British Isles increased from 5% in 1997 to 13% in
2009. Similarly, there was an increase in births to older
mothers; the proportion of ﬁrst time mothers aged 35 years or
older doubled over the study period from 7% in 1997 to 14%
in 2009. Overall, 60% of the infants were born via normal/
spontaneous delivery, 98% of which took place within a hospital
setting. There was an increasing trend in caesarean sections
from 18% in 1997 to 26% in 2009. More than a half (55%) of
the births took place in a fully accredited baby friendly institu-
tion (table 1). Overall, 4% of the cohort had migrated by the
age of 2 years.
Description of the derived characteristics (OnoMAP, SIMD)
In the 1997—2009 birth cohort, a quarter of the infants were
resident in the 20% most deprived areas of Scotland (quintile)
and 18% in the 20% least deprived areas at the time of birth
(derived from the postcode recorded at birth registration). Most
of the infants had parents of British ethnic origin (84%),
mothers of a British birth and origin (89%) and mothers of a
Christian religious background (95%). The trends however were
toward increasing ethnic and religious diversity. For example,
there was an increase in mothers of a non-British birth and
non-British origin, that is, ‘ﬁrst generation immigrants’ from 2%
in 1997 to 9% in 2009 (table 1).
Description of characteristics associated with infant feeding
Breastfeeding rates over the period 2001–2009 showed that
about a half of infants were exclusively breast fed at birth, but
this decreased steadily with increasing time from birth, to 44%
by hospital discharge, to 37% by the ﬁrst visit (10 days after
birth) and to 25% by the 6–8-week review. Exclusive breastfeed-
ing trends have been relatively unchanged over the study period
while, in contrast, mixed ‘bottle and breastfeeding’ trends
increased steadily over the same period (ﬁgure 2).
There were however varying patterns across the population.
Table 1 shows the characteristics of the population overall and
changes in the characteristics of the population over the survey
period. It also outlines changes in crude (unadjusted) rates for
exclusive and mixed feeding at the ﬁrst review. Greater rates of
exclusive breast feeding (and mixed feeding) were observed
among infants of older mothers, of mothers of non-British birth,
of mothers of a higher socioeconomic status, of married parents,
of non-smoking mothers, of multiparous mothers and those resi-
dent in less deprived areas. The rising trend in mixed feeding was
observed among all categories of infants. Further multivariate
analyses were based on ‘any’ breast feeding because of the similar
proﬁle between mixed and exclusively breastfed infants.
Figure 1 Description of the linkage process.
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Table 1 Descriptive characteristics and unadjusted infant feeding trends in the birth cohort
Background, maternal and infant health characteristics
Full cohort
Characteristic as %
of cohort
Exclusive breast
feeding (at first
review)
Mixed breast feeding
(at first review)
n (1997–2009) (%) 1997 (%) 2009 (%) 1997 (%) 2009 (%) 1997 (%) 2009 (%)
Mother’s age
<20 years 56 921 8 8 7 6 6 3 3
20–24 years 130 522 18 18 19 12 12 6 6
25–29 years 193 247 27 32 27 23 25 9 9
30–34 years 210 922 29 29 27 33 35 11 12
35–39 years 109 044 15 11 16 37 37 11 13
40+ 19 795 3 2 4 43 37 11 16
Mother’s country of birth
Africa 9103 1.3 1 2 73 64 11 22
Asia 20 152 2.8 2 4 48 50 18 30
Australasia 2932 0.4 0.4 0.4 68 71 6 11
British Isles 662 568 91.6 94 86 36 33 3 8
Europe 21 724 3.0 2 6 59 66 5 14
North America 4605 0.6 1 1 64 68 7 16
South America 1068 0.1 0.1 0.2 92 64 5 27
Not known 1488 0.2 0.2 0.4 100 - 0 -
Mother’s smoking status at first visit
Managerial/professional 195 716 27 23 29 63 55 4 10
Intermediate 162 841 23 22 21 40 34 4 7
Routine/semiroutine occupation 207 308 29 32 26 23 26 3 6
Other/economically inactive 157 775 22 22 24 27 28 4 8
Marital status—parents
Married 397 227 55 62 50 46 50 4 12
Cohabiting 208 625 29 21 35 28 28 3 7
Joint registration—different addresses 71 709 10 9 11 17 15 2 5
Single parent 44 619 6 7 4 16 15 2 7
Mother’s smoking status at first visit
Non-smoker 422 444 58 47 69 46 42 4 10
Smoker 135 860 19 20 16 18 14 3 5
Other/unknown 165 336 23 33 15 39 35 4 9
Mode of delivery
Normal/spontaneous 448 131 62 69 55 37 38 3 8
Instrumental 85 820 12 11 12 41 39 4 10
Breech 3431 0 0.6 0.4 31 30 5 16
Caesarean—elective 62 996 9 7 10 34 33 5 11
Caesarean—emergency 101 294 14 11 14 36 33 5 12
Other unknown 21 968 3 2 9 20 0 0 20
Parity
First time mother 321 815 44 43 46 36 36 4 8
Multiparous mother 401 825 56 57 54 39 37 4 10
Neonatal admission
Not admitted 607 293 84 66 83 38 37 3 9
Admitted for up to 2 days 26 110 4 3 3 29 28 4 9
Admitted for more than 2 days 44 346 6 5 5 30 28 7 12
Other/unknown 45 891 6 25 9 37 38 4 9
Postnatal stay in hospital
2 days or shorter 319 623 44 34 52 34 36 3 8
3 days or longer 381 420 53 65 39 40 37 4 13
Other unknown 22 597 3 1 9 42 33 7 16
39 38 6 9
Derived variables
Mother’s background—Onomap
British birth and British origin 641 174 89 92 82 36 33 3 7
British birth and non-British origin 18 093 3 2 3 43 36 7 13
Non-British birth and British origin 23 708 3 3 4 58 61 6 13
Continued
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Univariate descriptive analysis highlighted clear associations
among a range of parental, maternal health/delivery, infant and
hospital characteristics and infant feeding. For example, higher
breastfeeding rates were noted among infants of ﬁrst generation
immigrants (mothers of non-British birth and non-British ethnic
origin) compared with ‘second generation’ immigrants (mothers
of British birth and non-British origin). Mothers of British birth
and origin, representing 89% of the cohort, consistently had the
lowest level of breast feeding at each review (ﬁgure 3).
Multivariate analysis identiﬁed a range of parental and
hospital-related factors that independently increased the relative
likelihood to establish and continue any breast feeding (at the
ﬁrst visit and 6–8-week review). These included having an older
mother, one or both parents being of non-British birth or
origin, having married parents, being a female infant, infants
with longer postnatal stay in hospital, being born in a baby
friendly unit, infants born post-term, infants of ﬁrst-time
mothers and those resident in non-urban settings or one of the
less deprived areas. In contrast, there was relatively less likeli-
hood of breast feeding among infants of multiple births, infants
of single or cohabiting parents, of mothers who smoked, of
mothers or fathers of a lower socioeconomic status, among
preterm infants, those admitted to a neonatal unit and infants
born via instrumental and caesarean section (table 2).
DISCUSSION
Our ﬁndings emphasise the important inﬂuence of cultural,
familial, socioeconomic and health service factors on infant
feeding patterns and trends in Scotland. The creation of a child
and maternal dataset was based on the linkage of a wide range
Table 1 Continued
Background, maternal and infant health characteristics
Full cohort
Characteristic as %
of cohort
Exclusive breast
feeding (at first
review)
Mixed breast feeding
(at first review)
n (1997–2009) (%) 1997 (%) 2009 (%) 1997 (%) 2009 (%) 1997 (%) 2009 (%)
Non-British birth and non-British origin 31 772 4 2 9 57 62 16 23
Mother of unknown birth/origin 8893 1 1 2 45 46 10 18
Parental background—Onomap
Both parents of British origin 604 964 84 86 78 38 35 3 8
Mother of British origin and father of non-British origin 17 579 2 2 4 53 51 5 12
Mother of non-British origin and father of British origin 15 555 2 2 3 55 50 5 13
Both parent of non-British origin 29 674 4 3 7 49 58 16 24
One parent of unknown origin 55 868 8 8 8 18 23 2 10
Maternal religious background—Onomap
Christian 687 489 95 96.7 92.7 37 36 3 8
Muslim 18 758 3 1.8 3.3 48 49 18 28
Buddhist 4319 1 0.4 1.0 42 45 12 26
Sikh 1757 0 0.2 0.3 55 59 15 26
Hindu 1924 0 0.1 0.5 47 47 4 20
Jewish 448 0 0.1 0.1 44 48 6 14
Not applicable 8945 1 0.7 2.1 45 46 10 18
Area deprivation—SIMD 2006
SIMD 1: Most deprived 181 612 25 26 25 19 23 3 8
SIMD 2 145 486 20 20 21 31 30 3 8
SIMD 3 134 500 19 19 19 41 39 4 9
SIMD 4 130 752 18 17 18 50 48 5 10
SIMD 5: Least deprived 129 719 18 18 17 61 54 5 12
SIMD, Scottish Index for Multiple Deprivation.
Figure 2 Trends in mixed ‘bottle and
breast feeding’ 2001–2009.
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of characteristics at the individual level for a large representative
sample of the Scottish infant population.
Record linkage has been described as ‘bringing together in
one ﬁle, records from different sources that relate to the same
individual or event’.23 ISD Scotland, the organisation that is the
main repository for Scottish health services data, has over
30 years experience in developing and implementing linkage
methods and has been a key contributor to probabilistic match-
ing techniques developed in Oxford and Canada.20 Such data
can play a vital role in identifying and targeting scarce resources
to vulnerable groups, informing policy, changing clinical practice
and supporting local efforts to improve child health.24 25
The cohort data over time (1997–2009) enabled monitoring
of social and demographic trends. The breadth of information
highlights demographic and societal changes—such as increasing
ethnic diversity, increasing numbers of older mothers, changes
in family structure and rising caesarean rates—that are key
determinants of breastfeeding trends. It also provided scope to
explore the impact of these determinants on infant feeding in
Scotland. For instance, although the crude rates indicated an
increase in exclusive breastfeeding trends among infants resident
in deprived areas (table 1), this increase was not sustained after
adjustment for other social, cultural and demographic factors.26
The societal and healthcare associations found with breast
feeding in our study are consistent with ﬁndings reported in
other studies showing a greater chance of breast feeding with
increasing age of mother, residence in less deprived areas and
less urban settlements among ﬁrst time mothers,16 27 28 parents
with a non-British birth or origin,29 30 female infants, those
with a longer postnatal stay in hospital27 and among infants
born in a baby friendly hospital.16 31 Conversely, there was less
chance of any breast feeding among infants of cohabiting or
single/separated parents,28 32 of a father or mother of a lower
socioeconomic status, of mothers who smoked,16 27 multiple
births, among infants born via instrumental or caesarean
section, preterm infants and infants admitted to a neonatal
unit.27 28 The true strength of these relationships with breast
feeding may be underestimated, given that our study tracks
feeding up to 6–8 weeks and breast feeding beyond this point
cannot be measured from these data, for instance up to
6 months as recommended by current policy.16
This study highlights changing patterns of infant feeding in
Scotland over the study period. Speciﬁcally, the increasing
trends in mixed feeding, whereas exclusive breastfeeding rates
have remained static. This suggests the need for additional
support to mothers in the ﬁrst few weeks after birth as many
mothers who stopped breast feeding before 6 months report
that they would have liked to have continued.13 In Scotland,
80% of the births now take place in baby friendly institutions;33
an increase in the proportion of skilled staff (and lay persons)
trained in managing common lactation problems may help
mothers establish the practice of breast feeding after discharge
from hospital.
Linkage over time of nationally representative administrative
records has advantages over cross-sectional surveys, providing a
cost effective way of conducting research with better population
coverage and completeness.20 34 35 Indepth reviews of infant
feeding that provide trends across Scotland in large surveys such
as the Infant Feeding Survey or the UK Millennium Cohort
Study are often limited by the relatively small sample size for
Scotland.12 Moreover, the unique patient identiﬁer (CHI) used
in Scotland enabled efﬁcient pairing of records across different
datasets20 and tagging of the migrant status of infants in the
cohort (although some infants who travelled abroad may be
‘lost’ to follow-up—Personal communication, NHS Central
Register Scotland, National Records of Scotland, 2012). Thus,
infants who had emigrated could be censored providing poten-
tial for prospective time series research or longitudinal analyses.
In addition, it allowed subgroup analysis of those often
described as ‘hard to reach’, for example, ethnic minorities and
young mothers in deprived areas, addressing an important
requirement of the health services35 while also maintaining
patient conﬁdentiality of the individuals involved. For example,
ethnicity, often poorly recorded on administrative data
sources,36 was addressed in our study by using derived ethnic/
cultural background. Findings from the derived variables appear
to conﬁrm published reports showing higher breastfeeding rates
among mothers of non-British background compared with
mothers of British background; reﬂecting possible acculturation
among second generation immigrants.29 30 Furthermore, the
(derived) mother’s religious background conﬁrmed a tendency
to bottle feed observed among certain ethnic minority groups in
the UK, for example, mothers of a Muslim background—mainly
of Pakistani origin.37
In this study, the utility of some of the individual datasets was
limited by coverage, discontinuities in recording schemes and
revisions to questions or the timing of data collection. Overall,
there was still a relatively high coverage and completeness of
variables associated with infant feeding at the ﬁrst visit and the
6–8-week reviews. A slight trend in ‘selective’ coverage at
Figure 3 Exclusive breastfeeding
trends by mother’s country of birth
and origin 2001–2009.
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Table 2 Factors that influence the likelihood of any (exclusive or mixed) breast feeding 1997–2009
Background, maternal and infant
health characteristics
First visit review (10 days after birth) 6–8-week review
Exclusive
breast feeding (%)
Mixed
feeding (%) Adjusted OR (95% CI)
Exclusive
breast feeding (%)
Mixed
feeding (%)
Adjusted OR
(95% CI)
Mother’s age
Less than 20 years 13 3 1.00 6 3 1.00
20–24 years 23 4 1.59 (1.54 to 1.64) 13 6 1.71 (1.65 to 1.78)
25–39 years 37 6 2.09 (2.02 to 2.16) 25 9 2.35 (2.26 to 2.45)
30–34 years 48 6 2.58 (2.49 to 2.66) 35 11 3.05 (2.93 to 3.17)
35–39 years 50 8 2.92 (2.82 to 3.02) 38 12 3.59 (3.45 to 3.74)
40 years+ 50 9 3.33 (3.18 to 3.49) 39 13 4.21 (4.00 to 4.43)
Marital status
Married 49 7 1.00 36 11 1.00
Cohabiting 30 5 0.91 (0.90 to 0.93) 19 7 0.89 (0.87 to 0.90)
Single/apart 16 3 0.65 (0.64 to 0.67) 9 4 0.63 (0.61 to 0.65)
Father’s country of birth
British birth 38 5 1.00 26 8 1.00
Non-British birth 59 14 1.75 (1.69 to 1.80) 44 18 1.72 (1.66 to 1.77)
Other/unknown 16 3 0.67 (0.59 to 0.76) 9 4 0.65 (0.57 to 0.74)
Mother’s country of birth
Non-British birth 36 5 1.00 25 8 1.00
Non-British birth 62 15 2.85 (2.77 to 2.94) 48 19 2.54 (2.47 to 2.62)
Maternal religious background
Christian 37 5 1.00 26 8 1.00
Muslim 52 22 0.97 (0.90 to 1.03) 36 25 0.90 (0.84 to 0.95)
Buddhist 49 18 0.44 (0.41 to 0.48) 40 19 0.53 (0.49 to 0.58)
Hindu 64 17 1.22 (1.05 to 1.43) 49 25 1.27 (1.11 to 1.46)
Sikh 46 13 0.56 (0.49 to 0.63) 29 19 0.64 (0.57 to 0.72)
Jewish 45 9 1.01 (0.78 to 1.31) 33 13 1.09 (0.84 to 1.43)
Other/unknown 49 12 1.11 (0.99 to 1.26) 36 16 1.12 (0.98 to 1.26)
Parents’ origin
Both parents of British origin 38 5 1.00 26 8 1.00
Mother British and father non-British origin 53 8 1.31 (1.25 to 1.37) 39 13 1.23 (1.17 to 1.28)
Mother non-British and father British origin 54 9 1.61 (1.54 to 1.69) 40 13 1.59 (1.52 to 1.67)
Both parents of non-British origin 56 20 1.72 (1.61 to 1.84) 40 23 1.50 (1.41 to 1.60)
Other/unknown 22 5 1.52 (1.35 to 1.71) 14 6 1.50 (1.34 to 1.69)
Area deprivation (SIMD 2006)
SIMD 1: Most deprived 21 4 1.00 13 6 1.00
SIMD 2 31 5 1.28 (1.26 to 1.30) 20 8 1.24 (1.21 to 1.26)
SIMD 3 41 6 1.54 (1.51 to 1.57) 28 9 1.47 (1.44 to 1.50)
SIMD 4 51 7 1.86 (1.82 to 1.89) 37 11 1.75 (1.71 to 1.78)
SIMD 5: Least deprived 59 7 2.14 (2.09 to 2.18) 44 13 1.99 (1.94 to 2.03)
Rural/urban residence
Urban 36 6 1.00 25 9 1.00
Large town 41 5 1.35 (1.30 to 1.41) 28 9 1.39 (1.33 to 1.45)
Rural 48 6 1.39 (1.37 to 1.42) 35 10 1.43 (1.41 to 1.46)
Mother’s socioeconomic status
Managerial/professional 60 7 1.00 45 13 1.00
Intermediate 39 6 0.55 (0.54 to 0.56) 25 9 0.54 (0.53 to 0.55)
Routine/semiroutine occupation 24 4 0.43 (0.43 to 0.44) 15 6 0.43 (0.43 to 0.44)
Students 34 7 0.77 (0.73 to 0.81) 22 10 0.84 (0.79 to 0.88)
Not stated/classified 27 6 0.49 (0.48 to 0.51) 18 7 0.53 (0.51 to 0.54)
Father’s socioeconomic status
Managerial/professional 58 7 1.00 44 12 1.00
Intermediate 45 7 0.77 (0.76 to 0.79) 31 11 0.76 (0.75 to 0.78)
Routine/semiroutine occupation 27 5 0.55 (0.54 to 0.56) 17 7 0.54 (0.54 to 0.55)
Students 48 10 1.09 (1.03 to 1.17) 35 14 1.21 (1.13 to 1.29)
Not stated/classified 18 4 0.62 (0.60 to 0.65) 11 5 0.69 (0.66 to 0.72)
Gender
Male 38 6 1.00 26 9 1.00
Female 38 6 1.02 (1.01 to 1.03) 27 9 1.06 (1.04 to 1.07)
First birth
Multiparous 38 5 1.00 27 8 1.00
Primiparous 39 6 1.27 (1.25 to 1.29) 25 10 1.13 (1.11 to 1.15)
Continued
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subsequent child health review visits has been reported by
others.38 The relatively short duration of infant feeding cap-
tured on the child health surveillance schemes may restrict the
potential of exploiting the linked records in research; data
schemes that provided more information on the duration of
infant feeding have been discontinued. Moreover, the deﬁnition
of infant feeding as the predominant mode of feeding the day
before data collection (dependent on the interpretation of
health worker who collects the information) was not consistent
with the deﬁnition used in the Infant Feeding Survey or recom-
mended by WHO and may bias the results.
The current ﬁndings build a ‘population proﬁle’ comprising a
range of factors that independently inﬂuence the chances of
establishing infant feeding in Scotland. The need for an ‘enab-
ling environment’ to increase initiation and duration of breast
feeding in Scotland is emphasised. This environment will be
inﬂuenced by cultural background otherwise described as
‘embodied knowledge’,39 family and other social circumstances
and health service factors—such as the mode of delivery and
implementation of baby friendly practices.
CONCLUSIONS
Breast feeding is an effective intervention for reducing the risk
of childhood diseases and addressing health inequalities through
to adulthood.15 Several recommendations have been made to
improve breastfeeding rates; however, there is little evidence of
changing trends in Scotland overall, although trends in some
local areas have changed signiﬁcantly, due to demographic, cul-
tural and socioeconomic impacts.62 40
In Scotland, the predominantly bottle feeding culture is yet to
give way to a breastfeeding culture, although some may argue
that rising rates of mixed feeding may be the transition between
both extremes. Nevertheless, it highlights the need for a more
supportive environment and multifaceted interventions across
the population in order to improve breastfeeding trends in
Scotland.
Table 2 Continued
Background, maternal and infant
health characteristics
First visit review (10 days after birth) 6–8-week review
Exclusive
breast feeding (%)
Mixed
feeding (%) Adjusted OR (95% CI)
Exclusive
breast feeding (%)
Mixed
feeding (%)
Adjusted OR
(95% CI)
Maternal smoking status at the first visit
Non-smoker 45 6 1.00 32 10 1.00
Smoker 17 4 0.53 (0.52 to 0.54) 9 5 0.46 (0.45 to 0.47)
Other/unknown 39 5 0.88 (0.86 to 0.91) 27 9 0.88 (0.86 to 0.90)
Multiple birth
Singleton 39 5 1.00 27 9 1.00
Twins/triplets 21 15 0.55 (0.53 to 0.57) 11 14 0.50 (0.48 to 0.52)
Mode of delivery
Normal/spontaneous 39 5 1.00 27 8 1.00
Instrumental 41 6 0.81 (0.79 to 0.83) 28 10 0.82 (0.81 to 0.84)
Breech delivery 29 9 0.96 (0.87 to 1.06) 17 10 0.89 (0.79 to 0.99)
Caesarean—emergency 35 7 0.61 (0.60 to 0.63) 24 10 0.62 (0.60 to 0.64)
Caesarean—elective 36 8 0.68 (0.66 to 0.69) 24 10 0.70 (0.69 to 0.72)
Other unknown 40 7 0.61 (0.50 to 0.74) 29 9 0.57 (0.46 to 0.71)
Neonatal admission
Not admitted 39 5 1.00 27 9 1.00
Admitted≤48 h 32 6 0.80 (0.77 to 0.82) 21 8 0.83 (0.80 to 0.86)
Admitted >48 h 29 9 0.88 (0.85 to 0.90) 17 10 0.83 (0.80 to 0.86)
Other unknown 40 6 1.09 (1.05 to 1.13) 28 10 1.10 (1.07 to 1.14)
Estimated gestation
Normal (37–42 weeks) 39 5 1.00 27 9 1.00
Preterm (<37 weeks) 28 9 0.93 (0.91 to 0.96) 15 10 0.82 (0.79 to 0.84)
Post-term (>42 weeks) 43 6 1.14 (1.10 to 1.19) 32 9 1.20 (1.15 to 1.24)
Other unknown 40 7 0.66 (0.53 to 0.81) 29 9 0.65 (0.52 to 0.82)
Postnatal stay in hospital
2 days or shorter 37 5 1.00 26 8 1.00
3–5 days 40 6 1.23 (1.21 to 1.25) 27 10 1.15 (1.13 to 1.17)
6–20 days 39 11 1.64 (1.59 to 1.69) 24 13 1.39 (1.35 to 1.44)
Other/unknown 41 7 2.57 (2.27 to 2.91) 30 9 2.63 (2.32 to 2.99)
Baby Friendly Initiative (Hospital)
Not accredited 41 7 1.00 25 8 1.00
Baby friendly 36 5 1.14 (1.13 to 1.16) 28 9 1.14 (1.13 to 1.16)
Age at review
Age at review 38 6 Not significant 27 9 0.99 (0.99 to 0.99)
Year of birth
1997–2009 38 6 1.00 (0.99 to 1.00) 27 9 0.99 (0.99 to 0.99)
‘Age at review’ and ‘Year of birth’ have been included as continuous variables. Variables with adjusted OR of 1.00 are reference categories. Adjustment based on all the variables
indicated in the model (as shown above).
Font in grey scale refers to non-significant variables (p>0.05).
SIMD, Scottish Index for Multiple Deprivation.
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This project has demonstrated an effective framework for using
linked data collated from surveillance and administrative records in
child health research. This approach provides clear beneﬁts for the
Scottish population, without imposing additional risk or burdens to
individuals within it. It provides a resource for understanding
Scotland’s changing demography and potential for subgroup ana-
lysis, which could be used to better inform policies and pro-
grammes. Moreover, the results, which are consistent with other
ﬁndings, provide a ‘Scottish context’ that could be further exploited
to improve child health outcomes and facilitate a broader,
‘joined-up’ perspective for addressing feeding in the early years.
There is strong argument for using linked datasets to provide
indepth analysis of child health trends in Scotland prospectively
in order to guide both qualitative and quantitative research,
inform policy, design health promotion initiatives and monitor
population health.
What is already known on this subject
Although breast feeding is regarded as an important public
health intervention for safeguarding child health, there has been
little change in the breast feeding trends in Scotland.
What the study adds
This study has conﬁrmed the strength of association between a
range of cultural, family, health service, infant and maternal
health characteristics and the likelihood to breast feed in a
Scottish context.
Policy implications
▸ A wide range of factors inﬂuence the likelihood to establish
or sustain breast feeding in Scotland.
▸ Interventions to increase breastfeeding rates in Scotland
should extend beyond the health service, engage the entire
population and consider the wider context of changing
demographic and cultural inﬂuences.
▸ The potential of administrative datasets to provide vital
intelligence on population health and ‘hard to reach’
subgroups can be improved and exploited further in order to
inform, inﬂuence and monitor child health policy.
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